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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a specific sound 
signal detecting method capable of detecting a section 
including a specific sound signal at a higher speed. 
SOLUTION: The method includes a spectrum division 

stage of dividing the time frequency spectrum of a ^ 
reference signal called a reference signal spectrum into 
spectra of small areas called small-area reference signal 
spectra, a similar small area search stage of calculating 
of small area similarity to each small area reference 
signal spectrum according to a small area search 
threshold given from the spectrum of a stored signal 
called a stored signal spectrum and determining a search 
position, and a section similarity calculation stage of 
calculating the similarity between the section of the 
stored signal including a small area and the reference 
signal by using the small area similarity of a small area 
similar to the small area reference signal spectrum in the 
stored signal spectrum searched for in the similar small 
area search stage. Then a section including a sound 

similar to the reference signal in the stored signal is detected by using the section similarity 
calculated in the section similarity calculation stage. 
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c is * m 1 3 

%-%Ue*Z^'? hT^^Of^BOSB^SHi^-QBtiaajfiax^? H5Z*t/Jv ******* 

^ ? ^ * of * /j\ ss & <i> z ^ ? f-7z.c*iJtzx\9 ^vA^sjiasv, 

?F5ic»*H/*iihi«i!>/h*«a«iStiii7a/jvf«t3t'ia«9<i)RBi!*i 
jnsEBiaawKitmifta^vifirriifeEHiBmKcj;';, M*s«p0***s*a«* 
[ ts * ji 2 3 

n&Bftjjviucjixiiai*. 

mtii}\mmm^m»mm/h^mmmm «j;«;x*i)»attSM/.i\*«<?>H*t«fiu. 
jBi2/j\fR*»««#inE/jv«*ffl«* a * /j\ r u m-stx . *flir *ifej»tE/jv«*a» 

Jtc*-**#»Jti*.eH<?>«*t*l»U-?. /Jv m«fl>«*tfi7C*t»«*r 

?a*«1c8ett<l>«5£S«tt^«ffl5S*. 20 

[ a * « 3 3 

nteBAiihatfJRftil&i*. 

[ * Jl 4 3 

«iieft*/K«*jftKii&is. 
[ a *jb 5 3 

[ §5 6 3 

^7 h =7 Z* V Df * /J\ « « <?) 7. 5 h7i»Ct9JtU^9 h7A7>iiJ?®V. 

<S>2*£-£fj-?a«H/Jv««l»5i5^S*, 

]»SgBIBa»Ktf«¥J8J:'Jtf«*ftfcBlliattRCJ:V. V*«9^0#K«9%H« 50 
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c m * « 7 ] 

se /j\ fi « s w g # iw ie /jv ^ $ t$ ^ ijiv/hruadB. t tifc»S2/j\««s* 

[ SS * * 8 ] 

aid©»c*i)-?flttffi/j\«*ffl«* « * v x * < vm®.<&<Dm. < «-jfcj*fti*«*A 

?QSlfttttT«MJ . B«-ls^7^7 K7ACi))XQBt^-?0)^etft?C^t5fffiiVtI 

c a # ji 9 ] 

ttlS9lftj|\«ttftft?;Bl*. 

^t»«vr7»*3»e*i)U8<?)nrti»icatt®*i3e*«**«ai»a. 

[ tt * JJU 0 ] 20 
/JvtRtt X ^n7Ai!)Uh77 « t ffl I) , «8B*/Jv««*9l** Z ^ 7 K 7 A © /J\ 

[ a * m i 1 ] 

lit «i§t»>i«f t?Stf «t?^ffi?D77/*?J>o7, 

^7h7"^*0f#/J\««©Z^9K7 , AC*WrZX^7h7"Z*#W*i3fc. 30 

*^*QSwgt&f»*iEfssmgs+$5i£iJi#i4« , ,i, 

[ SS * JR 1 2 ] 40 

ifHE/j\^«a^g^fl3ie/jv^araK}^ fit * /jv n » & ft i* . jmj7ti*.«SB/j\tt*s«i 
imx ji 13] 

/Jv ^ « # 8S* ^ X 7 I-7AV§*Hb-§-Z'S? h7i?)Ji^69AilR9 h 7/»9 
?<4>Sftt*7^tJV, S^*^-X^7K7Z*©»!0^^-?0BSftt<7?-C>:t!tfS!>:-rZ 50 
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c as * m 1 4 1 
[a««i 5 ] 

/Jv * * 7 *c 9 h7/»<5n l-y^^ltmtfflU. IDiE*yJv««*ai**X^7 h =? L<»A\ 10 
<s^Z\9 h 7i,IColl7t ^ 407««U. «*-*S»5ftfc/Jv /JittMSWKtlf 

[ m * a 1 6 ] 

C 0 0 0 1 ] 

ft *. v * . nmt+c^KttfcattufcttfattuBBitaiuiBtstcHt 2 t 

<0 f ft «; . flJXWTVM^T-BGMV UT*t)tlA*«<?)*fflCjpJSt?C V ? * 3 

<0 e £ * B G M Y b 7 * *> ft 7= E HI t « M * 3 C V # ? * 1 . 
C 0 0 0 2 ] 
[ ft * <9 ft «5 ] 

WMfltt^-afcBIBttfflttBSCftZ^TC. *»***0j#ftZ»£<?>ew«**S 

. « , RiHtttairi^tt. ES©*iac?)Bt^-g^ai-rzc^^?ft2. ft*, isi 30 

9t<!)*a(**ClB«itIBlllt*JBt7 8*«Sf SSVU7B:. ^l?J77r < 7* « * * 

( # H » X bm ) # » ft ? tr . coj:7«»a*^ffl)*ai*^o»ffl¥3*©*<tt. fi 
utt^ + o^aift^-^awtzEiBir^aitt^^iaiarH-^ftic^ tfsos ? ft . sa 

fi S^S 9»#at« * V * L < A S I 75. to Cftfli 7 * £ # o 7H. . 1 Lr 7. BGMn7fttl 
ftfc3*®«fflttyfcIt&VUfc!&5£S««*a*BHI«flj;&3!tt. ft*, BU)fffi» 

» < , of - . lei )Hbx^n;n§it#j)2 (#»sfxkz) . 

[ 0 0 0 3 1 

ssBJitoz^iJi-JHiBfc^uTttBcK-ni**. &e*»ttz*<?r*^ffliH 
-7>ttE6tcftict?(Cv *a«9z'xn7^t/j\t«c*a ( c ft t /Jv $i # # & € ^ * 
ts+sr?. * ay . ^M^x^n^tF. in?^n7AtGV8 

, F. G^^At, Sifi&co^X^^K^^Oflltf (t. oo) . 9- (t. oo ) * £ t 
HI. 
[ 0 0 0 4 ] 

"to-?. ■* jsi -t i vsiss» m C7U7, r t i <o m = < (t. CO) I t i - At<t 
^ti + A t . oo m -Aoo<oos?oo m + Aco) ®S*tffl 'J IB U ^ 7 h 5i 50 



5 2004-102023 



Page 5 of 18 
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t (ti . co m ) tt*VtJ/J\*«X^? (■ 7/*>!l»&F. G©*-flU-5l>T> F t i 
. com - G ti . u m VS< . ^17, SBSJUtZ^MHilllfcCftUTttF 

■tt. urn - G T + t I . a m ^''^^ ^ 
[& 1 3 



d(a, t, ti, com) = 



Jrtj, co m ^(t + x, co)-aXf (t, co)) 2 dtdco 
Xrtj, comg 2 (t+ t, co)dtdco 

(1) 10 



tlX 2 ] 

Jrtj, com( f ^ ^ Xg(t+ x, co))dtdco 
cc - ax, tj, com = 



Jrtj, co m f 2 (t co)dtdco 

(2) 



20 



G><* . ( a , t . ti , (o m )tt*/J\Y«z.:?s>v*<&c[,(a. x, -t t . co m ) t 

<£ ( x . ti. co m ) . £ ft > 0^oL(t. ti. co m ) ^ 1 ? ft Z . ■* 

^ T > F t t . <om^G T + tt. 8B OSMt 
[» 3 ] 



Sp(x, tj , com) - 1 -d(x, tj. com) (3) 

30 

>7A7X-?alC<fcZ#8 4s^>:<i>EfiS^8S (a. t) t 

in 4 ] 

S(a, x) = — r~ 2 (6{a-ax, ti , co m ) Xs p (x, tj , co)) 
1 tieTR,coea R 

(4) 

v > a*ftc«fc c:?, t R * q R i* , =& * > »wrti*.**«*«?>/j\«*^ 40 

^7h ! 7A<S> , 1 J *V«S3***JS»R®Jlld-?»>V. i = i t r I x I q r 1?$)?. * 
fe . 6 ( X ) tt 
C» 5 ] 

6<x) = «{ (5) 

50 
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C 4t ft ft ^ 1 1 20 



30 

2744, December 2000. 
[ 0 0 0 7 ] 

v:^?, Jtu£Ufet2*3i<t:*^7Mi/ffli!§)£icftnTi*. 9>?4>«l%Sia> 
5K«y)-?iifefe(y), c<9;j\Msti(i)stsi:^it?r? ntc/jinsafti 

tSc^# < , »S*«*^a*BBB«fflC^1»C*l)*IBt*rz V I) THBflffc 
C 0 0 0 8 1 

C © <fc 7 « * <B5 T ft 7tl t Q ? , ^ a cp ¥ "? S «t 13 t 5 U 

«SattS<9s+StB«CfitK !»£SSf^^S*E^^aitJ; , ->iSSlCfi?CV^qI^ 40 

««jes»*»*fli5». €^^iii^s, €^^ai7-D7-7 A^cvi2is«ft t c 

[ 0 0 0 9 ] 

9 h y H Vf X ih mn Q 7, 9 h : yL^-»mtJX^9 h 7 Z*«-|>JiiS>; . 18|§^ 
7h7/*VOf^)ifil2S«^^0Z^5K7^ + »iJ. #^tmife/jvm«rai!S^ test 
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t'»a*9®RHiv*ai«9^«?)awKt«-»r^BiBa«i«w-jiii*t*u. bobbed 
a « c * a > ©jftssti j;Tcufefew- «*<!>a»cjt*i, /jvassa^gtu-s-t 

t 0 0 1 0 ] 

a5KJi2ciEtt;<<)5iaHtt. fflsaa/Jvattaaaai*. /j\ a a; a w s # mi le /j\ a « E 

18? * ttJ^X^uaftttHfc/Jvafli^aataffl/. JwIg/Jva«aMgtf1l!i!5/J\a«ffi 

mm { ) >\\? i) , &&®tz>k&nm w<ig. zm-j ? m * ti&mmv mm? 

««fc«J**l)J§dtt»IM\a«<3>«*t«<7U. «IE/J\a«aaa8f»ffi/J\a«a«* 

li'^hrimftii. *w*:n.fc»ie/J\a*«*Bc*-**»i5iifceH<?>«*-s*K 

[001 1 ] 

ss*« 3 c.iE«!o?fgB^tt . ft le a w /jv a «: « a 31 s & . *ii»jii?7^n7^^i 

« * Z 9 h ? U a> 9) 1 * A <?) /J\ a« 7 ^.9 K7^©SI^<i>^IC»l)TflfilE/J\^«ffllS 
C®5gUHlCJ:fl.l#v a«l/Jvatta*tt&Cftl>T. /J\a«#S&-fi^Z^? 

fi * m x ? < s i °i £g & o si < aofcaatta^A-frQafctfl^w; . iifi^xt? 

h7/.®X®ifA?9»StfiTJ;Klfcjt tt , «t*Q^j*£i)»^Citx. /J\ a if a W 30 
C001 23 

«3K3»4CSB*<9*Wtt».lBIEa«l/J\«««*JflfEtt. /Jv a « X 7 h X K 7* 7 

^Jisitffliifei^tfflu, «i lesa^i^ x ^ f- ^ ^ » >4 . »se*/j\aj**ant*z 

7 f- 7/»©^«IfflttItf, >4tl£/Jva«JS«ff5 «J:«;*?U;Jv«*©frt«i?U 

St t ffl u Mdt m u . f5ies*ni^-x'\7i-7Z*#i4« «E*<i\ii k 

^-?#>4ti^./j\m«c>^/j\?R«awstBtstij;?icu^^.(y)> «e*Q)^)S<i)»ecjt 40 
^ . /jvasawsti+srzisi&tteM-fsc'i:;*-???. 

[00133 

§5*J!5tciE«!<4>?gaBf*. ftieam/jvajSJSifSf&ai*. /hstsz^n^/.^tzi-r? 
iiRfttBu. ffifcft/jvaa*****'* ? k 7^0/j\*«a««#. # *. >; ji*./jva« 

Ml * £ tji'^f UAfiU^t. aR<5/h*I*ai*§X^7 K5^C-3H7* ^10 
7if U, JS^-JS^iT.fe/JvttJS^^/JvlSMa^Sf&fStlU^titt^^f^. 
C©56BflC*ftl*. a«/Jv«*»*JittcJ3ri)T, n 7 ifl> C 7 F 75i» 

IfttffllK AG«/Jv*lC#flltt9 X ^ 5 t* v U 9/J\fS9«iI#. * X v, H ft /Jv a « B 85 

« a j: «; x * 1 1 /jv a jk q * t . aa©/j\a«*««^-x^i7 k 7^c7ii7nji)7i' 
a u . «»7»s*ifc/j\a«9*/j\a*aaBtH-«*zj;"ycu*.fcfo. at * © £ a © 50 
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» & ic it . /j\««a«istttmt mstftatt z c * # -? ? 2 . 

[00141 

? K =7 A * Iff * /J\ $| « <?> * ? h7ACS'SJrn^7 K=7A#SJ?®>:. ss^s^-x^ 

aws&fS^K^'jB+ST-ft^EriiaMifcj:';. B««^i»<3>*9Ug^*B*iTzst 
[001 5 ] 

ij; *r u#^r3:SW/jvm}S!<i>«9i??3s£47 u . 15 is /j\ m m a 4* s # m ie /j\ * m m 
urn fj; 1 ;*? iinfttt. ain^ft*.iuiE;j\f&«s^grcS^?=#^ti*.eHCi)gg^t 

[00161 

*Ha ^ Z 9 h y U Q> h 2 sk a> /Jv«« X 7 K7^<9&£©P»CftUTlwlE/J\Si«;fil8R 
[0017] 

^watsii^ifttsii. Muiesffi-fj^-7^7i-7A»^v Jtuie : &/j\SR«;#iJ<fs^z^ 

[ 0 0 1 8 3. 

S5 * Jl 1 0lClEfJ!<£>f!9BI*. lRSgafll/Jv*Jftt£¥!9l*. ;Kf S Z ^ 7 F 7 /, ® C 7 h 7 30 
9^W«tffll1. BOIES- /J\H«#&te^Z*c7 1-7^0 /J\1S«aM£#. # *. «5 *l /Jv W 

WTltl, 8l?»UA;Jil«(5»;J\fi8l*It(Hn: 
[001 9 ] 

» * Jl 1 1 IU IE «K © 5g BH 13; . *»t©if t ? St St'EB 1 1 

h 7 ^ * iff # /j\ & « <?> 7 ^ o h7^c7>i"jrz7^7 f- =7^7} Ma*, s a 

St«7-a^/J\m«;}S!9g5QSV. S?ilEa^/Jv?ll!£1S3g5IQS-7*«^7-*lfeB3IESa'(a^Z^ 

7 s=7z* + ©yj\m«;#ia^^-7^? K7^icamu*./jv®«(??/jvfia;a^gtfflnTis/j\ 
m«ts^ss^^-0B^v#^€^v©amistifa-ris^awisit»sQg^^5J | ; 

[ 0 0 2 0 ] 

asKJSl 2lClE«!<i?fgaHf3:. JfO!Ea^/Jv$IM3?SG3tt> JiO IE /J\ SI « a M S # IE /Jv ft « 

mmm <i * x * u»dtta»/jv«*<p««t«fi u . 85 is /jv m « a m s # so ie ;J\ si & 
t^B&u?.)Xc9aM/jvfi«9isss?47?c*t!tf§jtv-t2. 50 
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(9) JP 2004 102023 A 2004. 4. 2 

C 0 0 2 1 ] 

a*j»i 3 i? fe i* © fg r* . no iE9iu/j\*tta£5t&ai* . ^ o v ? u y 

[ 0 0 2 2 1 

^5$:iMi4icsesi!<?)^BHtt. Iuies^/J\mttfi?®s&ai3:. /Mux^nv^QUi-r 

[ 0 0 2 3 ] 

a * js 1 scietK^fgeai*. noies^/jvmttiisRssss&si*. /jiM^n^^Qczhy 
titmnm ai j; v x * i » /j\ t . 8&$M\fiJ<s#§i»s4t^-x^7f- ! 7Ac^uT** 

[ 0 0 2 4 ] 

tt*JR 1 6ClB«J!0fgBHtt. 1XHI1 151111 50l)rtl*CE«©»**»**«ffl 
[ 0 0 2 5 ] 

[SgHB<i>flSS<9M] 20 
< 9 1 

El 1 I* J6»* ®*8?t J^tTD y 7 E ? ft I . C S> El IC ft l> 7 . 7?^ 11*. «StS 

«^a*BiBt«inr ? »ss«*^-*aiR«-fft , cpu*^?yt*ti-»»s 

6SiiftZ*«? KJUffifg£?tt/J\&«&^gVEI]fB^gtf5& (t) * Z * - U > 7 
A =7 * - ? (of) C-5l!7*«)7Ufe»f. /A«*X^9 H7^tZ^-^C-3ll7jE«ft 

ti z . eu or . F t i . M m C-5H7, ti <o & <i> & ^ o v h f v (t ; 30 

. CO m ) "fc . 
[IX 6 ] 

f "0 (ti, com) = (Xtj, com. 1, Xtj, com, 2. • • -,Xtj, com, dim), 

(6) 



[R 7 ] 



^ w f ^ » w rn. j) 

Xtj, co m , j = 1 OO.O X — (7) 

aDgti , com 



40 



V f I . CC7oo m . j ra: co m - A go m # ^ go m + Aco9fi]<!>U<-3#c2>fl3ftR-?ftV. 
o-u9- t i. B »ttf (ti , oo m . j) (l^j^d.im)ci) J F^fl|7k^3. 
[ 0 0 2 6 ] 

1 C H ^ <t * I . ^©SS, F t i . u m » >4 { V f (ti - At. GO m ) . U f (t t 50 
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-At+1. co m ) v f (ti , oo m ) V f (t ( + At. co m ) 

) )!liyS**})t*J. MCU7. G T tt i . „b »«99*H {«i (x + ti 
-At. oo m ). v > (x+ti — At+1. co m ) V f (x + ti. co m ) 

V f (T + ti + At. 00 m ) ) t # 3 . 717. /hfiaiRgSp (T. t 

i • 00m ) t 

[& 8 ] 

1 

Sp(x, tj , com) = , =77: , £ 8(\>f(t, (Dm) - %(x+t, co m )) 

(8) 



H J. r (t t ) at t - At^t^ti +At?^?i«)St®*^-f5)3. 

5S ( 8 ) 7#mi7iJ\«*a«l"t1i~-5!/Jv«ttH«lRVI»*. ** b T . C <i> H ^ W /Jv <fi 
MESAS t ~ l) 7 . E~iSBA£S (x) t 

S(x) = — j- S Sp(x, tj , <o) (g) 

1 tjsTR, coeQR 20 



? C VtRlffif £ . E f§ IB W g S (t) r* 

[»1 0 ] 



-J 

S(t) = T-r— : X max s p (t, tj.co) (10) 

ITR I ti eT R C0GQ R 



30 

a m s v iff * . 

[ 0 0 2 7 ] 

^5 | j-?©ai3S[o]SSiti5i^±ir^.t:xh77^-?^7Hf (t t . co m ) v h 9 (x + t t 

1 1 ] 

1 l=L 

sp(t, tj , (Dm) = | p--j | 2 min(hf(tj , co m , i), h g (x+tj , co m , 0) 40 

(11) 



^tJCVytX^HI. CC?. Kf (ti.oo m . I), k f ( t + t i . co m . I 
)tt. €■ * . H f (ti . co m ) * H ? (T + t t . to J © I §l<i)r:>i:3JftJI 

X h77Z,/J\f VOf*. 7L7, C©t:7l-~7^/Jv^tt||^-t-UT, 

S ( x ) t 

[Si 21 50 
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Sk) - -4- S Sp(t, tj.co) (12) 

1 tjeTR, oefiR 



nicn^i?ji7. . eisais (t) k 

[& 1 3 ] 



1 X 11 

S(x) = pp-j Z max s p (t, tj , co) 

|Tr I tjeTR (Be "R (13) 



* # 1 . /J\tt«»M«>£BlH««lKfcUT. t X I- 7 7 /J\f«i« 

s v 5s (1 3) <9Uh77i*sia*itin]. 

[ 0 0 2 8 ] 

IC , 0 2t#»t7. B 1 C^rRI<!)»(1tl!HBt Z. El 2 f* , B1CStRii5B 
fFtfvt70-f 

*lt/J\«**»**7^9K?AlC*fflt7 (XtvT-S 1 0 1 ) . )X C . *SJ7ftfeJ\ 
/Jv«««*^S1 0 2 I* « *^7f*7^*ajRBl 0 1#^tt*8?-tl*./J\Si«#S»<s^7. 

^n7/^V7?'^A#^tt^^a^«^a*§7^n7Z^tlll. */jv«**«**7 30 

"?n.7tF t i, go m C 7 l) 7 t 7 h 77/n/J\®ffilift88 p (t. tj , CO m ) V )\\ 

^nmnm iji'jxniiTQTn^vHSp (x. -t t . (o,„)tJKiftz(7T 

y?8 10 2). 03CfvtJ;?CU7, *F t i , » m C 7 I) 7 . S P (t 

. ti . W m ) »/Jv*ttffl«*. fllJ!l±©4 7(?T t . t7<?TC7U7Sp (T. t| 
. oo m ) t^Oj^CVKItatZC^?? 1 !. :c?, El 3 C * t U (X) 
[& 1 4 ] 



40 



wwmmmmmmm-x) x I rtti) i ] +1 ( X < /j^mjs^sniKDts) 

(14) 



-?£><). [CL]tta.tjfa*,2l)£Xg&T»;?>3. C©«*ttlM»»X«1K:»)?^ft<?)B 
^ ~? 5) I . 
[ 0 0 2 9 ] 

^U7.s»/j\**ii!ji?fSBio2tt/jv**B** U:v*f ni7©s P (t. t, 

. co m ) tElStfltSKSl 0 3Cf Atl. ESSiftSlfB 1 0 3 "? I* . St/J\l 50 
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&J£S?&gl 0 2#»Jtt»*-ftfcSp (t. t i . co m ) "SB USC (1 3) C«ll. &x 
C-5ll7^F77^El9fIt«<l)J (ZtvT-S 1 0 3) . S ft . 5* (1 3) IC ft 
U 7 . SIM/JvSISISISREl 0 2»^Srft«ll, * * T . /J\ 111 8 H flt K fl JK. T <9 
S P (t. t i . co m )IX0*rz.^07.RlWHttRH-*RlEl0 3H:*TE:ajri7 3 
tXK77^E^SfllIt«aifiJtllI1 04C*8tI. fllffl W3£»H 1 04CSU7 

ft as *«.±©«»jsiTt«anit«vuTiH*rz (xxvt-s 1 04) . 

[ 0 0 3 0 ] 

» c a 1 co ni& r*i& rc -> u t *t <o n m t& s t st m .* 1 . t*8«5?ft3$79tiVT 

C7H7 S P (x. ti . C0 m )tSf»tZ?SgV<Sl©llJteM<i>RSt^ft-x'ftA 10 
y:>lCXRl7, **©«ffl*«t«-ll. Jt « U J& . * * « 7 tt I Q R I U4^f ?C 
5 2 5HZ#>i 20 0 0H£©$ttC*3&$U±-?#fl]lllCffiE?ft;fe.2 8 <?> A > 

»^7orotllllu^^>•7^7c<^)5fM /, <7^;^t : &^^-?4ol^aiUfe. £ £ . a t r* 2 

55y»H, T r ©l?«tt#BS^^©fesa»'S#^ll (0. 8 » * 9 s ) C * -a * * A 
Vbfe. C <7> ^ "? . S3 0*<?i8i§ C » « * * ) i 5#QS^©IBr^ ( 

1 5 t ft hi u . *t oftrnto ^ &e$m c ^ ai ^ ^ ) ^wts+iiufc. * 

*^<i)^aiB%^tt.!i5l©mg^«©IIS-?tt8. 3 1». «*©RB-*tt20 7. 2?*J> 
®Z5«B3a««fflt47?CV*g*?»>->*.. « ft . Ba^-Sttg 
*«^***«-&t*ajt (1 0 I O f , o (S^'(S^-^ s F7lim^/'SF^^QT««73 20 
)) (cLB)^¥^-5cLBC«^J;>ICii^Ufet©-?3f)o^^. C<Dftfll**CftU 
7l*ftW&tift£cVSiftail*?l;t*-,fc. 
[ 0 0 3 1 ] 
< 31 2 <?> £ lfc M > 

»!IC»2<i)S]5S^Mts)iB3-ri. *5l*»l8B:»10||tfc»ISc»U-7. IB «l /J\ ffi tt J8 * 
R « 1 0 2MC?S0I7aUrv?8 1 0 2 t $S U t <i>?$i H4CitJ:)" 

^ • SFti. , B c-)ii7, s P (x. -ti. m ) ■» /h%mmmm m^±(D±i q> 

Tt. ft?co m ICftU7&&0ti t*V0)7Xty?tffU5»i?$7QTlC-5ll7S 
P ( X . t t . CO m ) t^4))7CVl<6+StI. C tt . ttftetX$[K!it0fo13-&Ci>B 

m-*9>2 . >j«.t . tQwm-zmmto&^i . 30 
sr. ijasn?, t ^W7§KufeS&0F t i . u m (::?, i = 1 . 2. . . 

. . I T R I ) C71I7. CtL^Q/JvmfiE^^r^-JQtlZI-^^A/Jv^tSEIlWgt^iy)? 
._*?if>C<i)^?=lr(-ti) I 8-t?R?. Ft , . 11 111 ^ Ft j , „9[U7 

7A/J\®aatis k ( F t j . w m . F t j. «om>i*&(ii>*ra*co-7*0)»i 
n. . 

[Si 5) 



- 1 l=L 

Sh(Ftj ( co m . Ftj, (Dm) - | r ^ j X min(hf (tj , co m . 0, hf (tj , com. 0) 40 

(15) 



Iv f (ti. co m . I ) I* F t t . um 'i>tXh77/,H (ti . co m ) 

fto*.*?"*.?**. S " p (X S . tj. CO m ) ^ 1 - I S " P ( X s • ti. CO m 

) - S k (F ti . u m • F tJ . u J I 7- 'J . S' p ( X s • ti. CO m ) <i> 8+ & 

«i Hi d At a t 
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[ft 1 6 ] 



[l r(tj)i x i}\$mmmmmm-u -\s' P (is, t, , com)-sh<Ft h ©m. Ftj. 



(Om)|)]+1 



(16) 



10 



'tCTStOffi C3ill7, ± BE © S * . W. T CSS-*. 3 (1) # (6) Oi>Cb7, S 

" P (t s . tt . co m )^/Jv^JSffljs^ li'jXhiTs Ui t, R a tt 5 1 x * 

£. # L T = T s - ti ) t 3fc lib Z . £ tH . 5$ (1 6) ?(5Xty?1i#0^T(!)Vf , * 

kit. u0iftttiT<pF t j . u m <9t:7 h77/*/j\fffiats»/j\«asfi 
x ?= u , x^v7--istti uj. 

(1) ffij 5IQ 3 V U 7 > *3&**Ijg3?Ufc/JvHJ!a;#Bi4t^Z^?K7^Ft i . to m ( i 20 
= 1. 2 I T r I ) OU7. filCtZ h77A<l\**»tfitt7*ll)Z 

a 

(3) Xty?i»l/K«5/J\iffi#gi§X^n7i,t-oSJRU 1 £ S 1 t *t <0 X 

(5) imftfet Z !-77/*yJ^«aiJlBtt VC, ±7®/Jv«M*SgM^Z^5h7^ 
Co l> 7 X * y 7"tit 5«f f 1 . 

(6) (3) ClI . 30 



Coll7S P (t. ti. eo ln )ti+»*ZfiilV.*Z©X»»*S>fSBt i t*i i ?*irt 

y:3>±c*!*U7. ^Q^aissts+D. jt « u . * £ ia 7 tt I q R i»4nic 

V * U . 5 2 5 HZ»^ 2 0 0 0 H Z B C^Si CES ? ilfe 2 8 © A > 

M77<AH0. 5Sy»»94iAt7*«n?/*l!l/fe. 11,7. & JU * © 1& H & 
»^ 7 Tr^tlClf 7^S9^«^7 h^tS^A?4 7ilBlfe. £ , Attt2 

6§ y»n. T R <55*tt*»«*0ifeja»»i*iaii(o. 6#3tn c^feS^A 

1 5 fli t « ai u , i^^airc^^o^^s ( 4* m * m ) ©T^ts+syu*. t 40 

«<&«ffl*IBl*.*Z<!>5e:Ji»S<?>Rll7*tt8. 5 4f>. tt«?)|lt7lt 2 0 7. 2 ? 
-7* & M . ©24ftia^«*tiUt«'5-C>;»fqF«E-?$)-5^.. 2 ft . C <?> * 3= , S fUS ^ tt S 

S^vS^ls^-tlTJ-tt (i o l o * , o (S***©¥»fta / ^Pfe^v^-nw-h 

) ) (ot-B) #¥«-5<£BC«Z<fc?C£6bfetci>7£>->.fei#. CQ^iBHSSlCfrl) 

7 » ** ai a a ay j; e*is*3aitt3i# ^ 

[ 0 0 3 4 ] 

< SB 3 <onmr*& > 

*C»2©*JS»«tlttwr7. * X IS ff* « tt 35 1 9Xftffl9RA/hllXIf {If 1 0 2 
MC?5l!l7ftnfy?8 1 0 2. ErUSWSg+SfSEl 0 3 HC?i«!lrft H 
xyT-8 1 0 35V<fc^«ai*USHSl 04nc?J5l7tinrv?8 1 0 4 t $ 5 U 50 



0 3 2 ] 



[ 0 0 



3 3 
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slant m i) i . 

mMih&mnm&vS. 1 o zc»in*iTftJzyy?8 1 o zcsutb. x ^ ? h 

A # S»m S 1 0 1 # * H)li1\®.M$-&<b^Z\ 9 h- y UY7 ? 4 )\, V- tk it- & L % 

?]*«ffiS«isp (t. 1 1 . co m )»f/j\««ffl^^ iji'jxf ut7«iTn<i)^ 

HSp (x. ti . w m ) tfiD? (Ztv?S 1 0 2) . SF t i . „ m 

C o II 7 . Sp (t. ti. (o n ) t3 (8) Cftll. E t s r ( t i ) 6(v f ( -t . 
GO m ) - V > (x + -t. <» m ))®ll*t + t*<t7tttS*S6(Vf ( t . go m ) - u 

» ( x + t . co m ) ) tiami;7ii<:nfi?#, co*iSflix#x + ( I r ( t 10 

1 ) I - (C*l*?<3>«*E)R) ) < I r (t c ) IX ( /J\ « j( fl «R ft M) V S ^ £ 

^?astfltra?. C9,t ? cu7. sp ( t . ti. co m ) » ih^kmmmm fi X v 

XHl47i5Tt, 47<i)TColl7Sp (t. ti. co m )-£*dft2C>:«<a+»rZ 

e 

[ 0 0 3 5 ] 

^UT.a«/Jv«««*R«10 2l»/Jv««ffl«* li'jAf USp (x. ti. co m 
) tE^iffilstSHil 0 3 CiBAt J . E HI ® W g 1+ £ 1 0 313:, it A /J\ K tt 1ft K R 

s i 02#^«enfes P (x. ti . go m ) tfflua (1 o) c«n, Stcou7 

H*3IEIBRM«t*i>>3 (Z7v?81 0 3) . « ft , (1 0) C ft I) ~? . »A/hfi 
*««R«10Z»*ttl&?ftttU. /J\««S«ft IATQSp (t, ti 20 

. CO m ) "tUT. ESSMIst»^i 1 0 3l*&xCfti7 3??^-?UErIi![Hli», 

St&iU^iSSl 04Ctt»tJ. * IB SI 5£ R B 1 04C3)rU-?tt*lftr*lfe*TC« 

i)z?i§?!s(aa«iicsii7, HS-MRiBsmKtffcfli ai »k ± o >* a x t « ai <t i * 
u t m * r i . 

C 0 0 3 6 ] 

)KlC, S53<i)^ltgr^CTl)7x(i)SSSeSt5li5Br?. «£*1i«5?$)?±T«i)ti *x 
C")H7Sp (x. ti. (o m )ttt**3RlV,*3<?>ft*»*<&t*l.t i **i i i'tiA 

y d>±cshu7, ^o^ai&gts+ja), jt « u ^ . * us* -? « I q R I u4U?u 
m, 5 2 5 he#i; 2 o o o Hz.<>>#nK:n®Lm±-?mffimz:mw? tix. z 8 <i> A > 
k a x 7 < ii H o . 65 y#tt<5iiiAtx*<n7^n*. tut, & as # © 1& ;i & 30 

5 $ u # * u , t R ®^*t£%.®ig^G> %mi* * mf%m c 0 . e»**)c*->fcft*A 

Hfe. C © ^ SB "? . K)3 0*ci)gS^^ ( S *Hs ^ ) # «5 . » 1 5f>Q>g^OlSr^ ( 
# »flt 9 > 1 5 t ** IB U , **®«fflca#ofc*IH ( » ffl * IB ) <5T«tStlUE. ¥ 
«OftaiBfrl]l*.S3OPIlfcff0l5<{>RE-?l*9l. 02». «*ORi?H:l H. 6 3 
"? ift M , 81 3fSi&&2*Siti?fr7CV#oJfig-?5)o£. £ ft , COn, Sffi€^tt 
m&m^Y&pm^twiiJt (1 0 I O f i o (**«^<?>YW«a/S*«3-<!> J p«* 
7J ) ) (oLB) ^¥^)-5ciBlC«3J;7lCii^U^tO-?i?)^^*. CO^aiKillCft 

[ 0 0 3 7 ] 40 
S ft , E2lU^rS-5Ca0<»^t^Sr2*.«Wci)7-D7 , 7AtD>i:-a--5'BtJf^V°I«g 

tt*&*tt. Sfir?cvicj;Vfi^«ffiS!!itfio7Ui). sft. cc?n? r □ > 
2-?->zjij » , 7K-a^-v«i-ws[*s ( & 2 1 1 tt s * js * ) ? « *. £WWW 

t^lf ^9, * fi& §1 r" < X 7 , ROM, CD-ROMf O^I8«ft, □ > C a - * 

f zf^cnirtij A-h'T-^^^iEanitpc vtu ?. nc r □ y c a - * 

®t^U7?D77A#«i7tlfe»g<i)t-A*!7 7'f7> F ^*2D>f i-^-VX 50 
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x LRB ®W%&. * € y (RAM) <?> <fc t" C , -f ^^?D 7 7 t«H U 7 II Z t (4) t 
[ 0 0 3 8 ] 

£ *L . thZT-D 7 7 Lt* , C £9 7- □ 7 7 t 12 «H ® # IC & $ U £ □ > Xl 1 - 9 V X t U 

Z*(C€i2l7tl-7fcJ:U. 7*D77^teJSt? j & , ,f > - * v h 

»«t*n«ftci)CHtl?. ±IE7-D77^t3: > ffj 3£ U £ & <i> - 8P ? * E r 

3fetf)<i)t<9?ji->7tXii. r >; ic. mjj^u^.«^tD>Ca-'$'y77 i ^icr-?cie 

7" □ 7 7 A ) ?J)->7tlll. 
[ 0 0 3 ?] 

c « bh <?> M) m ] 

[ 0 B 0 ffi SI 2 lit B8] 

[01] *f^0-SJ&B&9#^t;Tvt7 , Dy?0-?£>3. 

[03]/j\««7v^7K7^©&^i&ftt*r65£BEig-?;?>3„ 20 

[04] /J\ * « Z 7 h7^©B»£ifcftt/TvtsSiBfl|g-?&i. 
[05] !tt5£S«^^«iai©»^-£jrvtaJiWE-?»)3. 

[06] K)H§H£lCfri7?Z^? h 7 A V»ft<5»ff TStltt 

38 0 -? I . 

[ H ^ <i> Hi 08 ] 
1 • • - » 

101 • • •x^7h7Z*7>tJiis 

102- • -aa/jvflitttttsftE 

103- • •BlH8ttKft1-ttftB 

1 0 4 • • • 4ft aj « 3E IS 1 30 
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